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(54) ADAPTIVE MODULATION TYPE TRANSMITTER/RECEIVER FOR TDD 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an adaptive modulation type transmitter/receiver to adopt 
a propagation line condition estimating system with which the frame efficiency of information is 
adversely affected and the circuit scale of a reception equipment part is not expanded. 
SOLUTION: A radio signal R, to which an error correct code is added, in frame configuration is 
received by a reception part 4 and demodulated by a demodulation part 5. Based on a bit error rate 
ER which is detected when an error correction part 6 performs error correction to a demodulated 
signal provided by this demodulation, a line quality estimation part 7 estimates propagation line 
conditions at that time point, a modulation system designate signal M is applied to a modulation 
part 2 based on the estimated result, and adaptive modulation is provided. 
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(57) [««|] 

[SUE] «*©7i/-A»JM&JI< *» 

5fTiEaJ6"e»!)iriE-rsi«icttmufci;y M7-$ 




it, m tnEwznttin Ltzmmm^&mm-r z tdd 

(Time Division Duplex) ®f-f 

nx&^x, 

±I3K UsEn^&^tzm \> fTIBQJi-et&ffi bfc if 

mtzmmmm&t snx. s - tz&mh-t z t d d« 
au ^ t» isiEft^zmu istzmm m^zmm-rz tdd 

*>^ttt> ^mmbiimn^m^tzWkbnmymx' 

x, mm^Lxcomm^A^mnu z&mtKLtzm 
myj&xg.mLrz£m%i*mm-rz>z.£*&mt-?zm. 

J&£&oT^£S8SilM^^ TDD(3*lt^gB©^f 

$ >^£:fc^-£g{gu £©«&{g^£*te-r3g 

±B3Sfggi5*>S>©§M{g^£A7J u ;i©§{g{g^#^ 

*>&sg8i;fr£T-£fa£ftT^3©*>£t&fflb-t. ^© 

±mmm^h(Dmmm^xts\,x. mnznx^z 
±tm s iJjE&^izm-3^x±%mmm^M? zm *> 

ITIEMSS^t U C©fM t> ITIBQJI©!!^ <t t)f#S> 
ft£gfg«fg{g^£#J!S©[H]S&^£S£ffir££«£, ± 
SBa^ff^©^ t) !TlB!lSt *^T#r{±J bfc tf'^X7 

±B3p^uiEgi5^e>©if>y lot 
.y hx.?-^iz&^x*<Dm&<D&iffi$&s> a i gitM%. 

Mtf^t^oif^ h^-mz^b&bM&bznx^zfJt 

zt&x%z>%.mJ5&*miRL, tom^tz^m^^, 
x-<D£mzmfe?z£my;ftm%m^zmai?z®i&8 l 

±i3ia^ B a p«fii^a5j; o ©gn^fi^g^* A*f * 
t*tc, 5-z.hntzmm®.m s %ityv-i±mmbL. 
mtmm&itxtiLx, *<D±x-±mxkmmmmmtg. 
mm^£Lx±mmm$L*:, ±m&m^m^m^x-m 
%.$titzmmi5£,x&mi,x, %.m%ntm&m^£L 
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t, TDDtCiSWSga©^!*^ S. >^fC^rfc-t*Tj£ 

fg-r sii{i^«gi5i:^i)i^-5^ tzzmt-rz td d« 
i&ttf:^x^z>mummi. TDD{c*j»t^ga©§@ 

(g«^£f#T, d©g(g{g^&i£fcH-r£gfga3^ 

±iB§fBa5^e>©g««^*A* u zco^mfmn 1 ^ 
iy>tez£mJj3,x£m$tix^z><Dii>%8LmLx, -?© 
±-e±iBS«(s^fc*f b-t&tu bfe^w^ictc^ bfea 
naas sss b x mmm^ & atas -r * anas ^ , 
±i3iifa95fre>©«ji«^£A#bTs fvj-An^n-r^s 

ftfeg(g«^g^£&f£©[I]i&^£^W1-£tftK. ± 
I3«p{g^©M t) fJIE^t;fc^Tl?feffi b£ If ^X7 

' y hi7-^ts^^-r^©^©effiESSK*}t^: 

U t(DB.W.mS>WiZii^X, i98B& ») BTIE»JI&CDS 

M«^fi-t©tr^ h ^ ^-^&^b e, ft -cv^m 
zt&x%2>£mj3 3,*miRL, *<DmiRLtz$.mtt 
nmfe&ts mm mmmmt \t> b, ^©^it»^i 

Mt)ITiE^*{^0bfc7U-Aa^bfc± 
T% ^m-T5^»)fTIE^^bg|5i:, 
±I3M t> ITIE^^fbgB^ 5> e. tlX £ £±837 U - A« 

^©ji«w^«^*A*-rs^ft{raB^«^A^bs ± 

shMM%®-b>t><D£mijRm7!Em^X'm%.$nrz&mj3 

±B3^si£i5*>i=>©gsi#c£A2ju zti&mum^tL 
xmm-rzmim t z z t *&mti-z t d d« 

[tt*«5] ±i3^raa5{i, ±BBasgi5(c*»t5^ra 

^S©^tUi^*C^b#$>ofei:${ctt, milB^ra^S 
Ji^I^tS^bt, ^b^©^tB^(c^5^*ff 

o mm z i> mm t? nx ^ s 3 1 *&mt r z mxm 4 ib 

«©T D Dffligj&^^^SffMo 
[0 0 0 1] 

^i:©P^©± >) @^*}=ttfT 0^©ct o \z 2 @t»#£ 

stfflv^e,n^fg-r5TDD-r-$.oT, 'j>te<tb^t 
tifr~*<D®ux(Dmmizi%Lx&. m*>vmmi» 
m istzmmm^&mm-rzTj ^^jmumm^^A 
iz^x. ±tm t) ujEfm&muznx^zmmm^ 
&gfgu mm£W^x&z<D$f&<Dfcffi&ttM (in*, 
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GlttBK) SJfcgU *©tt«T1?©*a©g»35r5t* 
[0 0 0 2] 

I¥tft««gRCS 94-65 (1994-09) 

ff^ * - > £ I Bit b t , S£«ffi!l T- £f§ y \y ~ A 4" £ £ 
©H£»^*->£ffiAb-tj£fiU gfifflHT-tts 
©H£«ff^*->PJ±©&BfflW&£!K ^©tiUfl 
6 £M «* JVC S fc *»©£**} J: Vgffi t'd 77^^ 
l££#©Ts C©*^M*3«fc&ei^©IIIIS&R& 
JfJfcbTV>S. 
[0 0 0 3] 

t d p ffl jft(B*«*a;»se*-p©e«BStt«if ^ 
*©«ta*2ocDEga^ASifeofc„ ft-rsgi 

(Cfct, 7U-APt>C±E©H^«0B/^*->*#A'r* 

*SJSx «««B8l5©lHl»aflt&** 
[0 0 0 4] *«IBflatt±8B©«fcd*:WfC«*Tft* 

n&*©"ea»K ««©7u-A»**ii<r4ci:tt 

fro£«SM©|el»^fc**<*-4£i:#fc 

ass#H«s ©«« * i m t r z . 

[0 0 0 5] 

[gwisc»efc'r4&«)©¥a] n^io^tii, '> 

fc< fct>-©»|ql©3aS«CHlbTtt» K&IHEflF**tt 
iDLfc»e«^*»flrrSTDD (Time Divi 
sion Duplex) fflf^f ^Jl/iill'>7f 

{BO© T D DfflaUfc£W2fSC»£©»fcJ2rF© «fc 5 

tfeo -r**-^ ±B«DHiE«wcas-3v^fc«DirjE 
~3^x, jS«ciBur©*8i**&aK-rsaiR*a 

[0 0 0 6] *fc> ff*«2©^-ett, 

8iiE^cast3v>fcR»)ffriEflia-e«Hiu&trs» 



[0 0 0 7] *LTS#S3©«ll8-CfcJU TDDffijgjfo 
£H#5S££©*&aT©«fc5fc«fifcL&. -Tfcfc)*,, 
g* S ITIBEF^tfttiO * ftfro 7 1/ - A*gf£ i: ft o T v > -5 
Sti&g{B^£> TDDfc*f*3SB©g«*'f 5>^t* 
UtgiL ^©M^f^tcMJfct-S^mM-^^ffT, 
£©£{§«# £i£ffi-T£ §{§95 ±i3g{igp*»e>©§ 
ISfS^^A^Ls £©g««^#^*»fc*£S;Sr£T?£ 

ra£*vtv^©fr£&aib-t, *<D±x±m&mm^ 
M^^^ai-r5«iia5i:> ±i3«nfflfre>©!MHg-5* 

A#bT, tt»n£ftT^&±f3Slt>fTIE??^{cS^T 

±g3«»«^cM-r4iRt)friE«!iaftiifTU c©kd 

UiE«ui©llfTC <fc D » 5>ft&gte«««^fc««!©lll 
ESa5tjitB-r5i:tt{c, ±f3«i!fg^©|at)§TIO0JI£ 

T> ^©Ky bi7-s|s&aar*»?)ITiEfflJi:, ±13 
K5IIiE»*e.©Ky hx 7 -$^IRM. £©lfyh 
Ji7-^(ca^VAT^©8#^©efflBl^gpK&«l^b, 
©eaWSBHC^^T, SusBK t> UIE*1SI&©S««NR 

TC«*oo««e2taLK*«*S^*©i:-r*ifc3&J 
"Cft*««*a*jHRU *©S#L&*SJ#5St?©& 

±fiB@«fflHit^»«t!)©*ai*siS5&^ftA 

hbT> TDDK*W-*aa©SS«^-f ?>^K^t>« 

[0 0 0 8] ^b-Ctl*^4 0^H^T*{±, TDDflHftffc 
«S*aSISfi«*WT©«fc^C«J«bfc. "Tftt)*»> 

fcMMI^fts TDDC*WSSB©5«^'f 5>^C* 

^ ©s/§®^ * sitHT s t , ±ESMffl*»^©a 
««**a*u» £©s««^#^*»&3aE§i#5S;t?a: 

»uT*ai bfcME«3Eraci6 bfca^®a&fis bt tsn 

±B(l[«B*fc:*f-r*»5ffiE«HI**ffU ufflRD 

tijEfflafflSifTK: «fc *) me>ntz&mm®.m^*xm<D® 
r> c©if>y hx^-^!&Mm-r?>Mt)iTiEgp^ > ±13 

©fcJBE&ffifltcfcOT, miI3Kt)ITIE®a^©5(afi# 



m k> tmmmtttm u tz y u-Amm^ ltz±x, mm 

nx § tz±My \y - m&XDmmmmm^ zxtiTz 
t&£Mmwi*At)U ±mmmmm<n^*&mm^£ 

fem^xm%.$fifz£mJ5&X(D£W*fr%i^ : £ffi%Lt: 

[ooo9] » 5 <d%wxi*, m&m 4 t3«© t d 

2>£mtt<D&tii1&$klzmb#ib-?tz£gt&, bu 

z^mzftommzmaLtzo 

[0 0 10] 

Hi, ±f3SI^©-ff^tc&STDDffl^S£SI;S5$i£ 
±i3HSE©ff**ifc^ iifi^agPAt^l^ggPBi: 

m^pzxtiu znfcmmmtt^ztttoLxmmy 

jg^ mtu-rziBiffiX'&t), %msi2&, ±&mmmm 
m^Pttxti-tztmz, mm®, m**?) 
u mmmmm^p*%mm^£L, ±imm%nt'&& 
(Dieiu&mMfc® 7 i?t><D£mj33,m%m^Mxm%.£ 

nt^ISS (16QAM, 8PSK, QPSK, BP 

s k © 4 wo mmis&o & h v ^ -r n *> #fg^ $ *x s ) 

So £fc£«a5 3fcfc, ±f3£iig|5 2*>£,©gSi&£;Uj 
U ^ft£8»^fi^Qi:bTffl^ (Mxll S1TD 

®£«/i£bT^Si:-f SilSitilJS) ^TDD©gS©jg 
[0 0 11] gffigBgBBlC&^T. §{fg|5 4fct 

t d d © g «©g{t * 5: > t ffl^jgfr e> m nx t 

flffi£i:&oT^3«^£§{gb-^ IfflSMIfRC^f 

T-fcS. ^UT«^gf5 5tt, ±13^(895 4 fr£>©§fg{g 
^£A2lU C©gffi{g^#^A>ft££Si#5£-egil;* 

nx^z(Dfr&%i& Lx$itii8i%kikmm-rz£.mj3&m 
m®&t. ±m^mm^MLxMmmm^tkmm^ 
(D^m^^m btzmwumzm. \,xmmm ^mm-r 



1WP09-200282 

[0012] m*)im®6&. ±mm.m^5^^<Dmm 
M^*A*bt> mQ$tix^zm*)miEft^izm-3^ 
x^mmmm^tt-rzwkbiJiEwmitmfru 
lEmmiz «t ^xnhntz&mmm.m j % s £&g©@s§sp 

t^tB-rsttt^, ±HBKDUIEmS(C|^b-C^mbfc 
ha^-fc&Stfy hi7-$ER^t, <L©tf 

£a$7fc)\ ±I3§3!)BTIE^6fr6©l^ h^-^ER 

d©fcfy h:n5 — mERizm~3^x, -e©B# 

X, ±I3§{gtiMgM^S©e* h^-^£^b#>5£«> 
t>tlX^2>ffifem-tttfr*> 1 x 1 0-3tnF£«*>oo, 

w^fi^as * « 4) < -r s - 1 &x § 3 guests m 

IB16QAM, 8PSK, Q P S K* &TfB P S K©5 
*>©£ftT-&3*>£¥!l»rU ^©Wr*S*£<&3gSS;$- 

«^©»^a*)^Ktl^in*»tf5' hoi^-^^ 1 x 1 o-3 

[0 0 13] W±©«KC«BR*n&*Hi9fi©^ 
JBolM^tcov^TBlwr*. <^IU HuiBffi^Htc*v>T 

*^Rsais©^fflii:«tara-©TDDffliaiB*H^rscsi 
±E«wsi5 5cffi^-r*ia»sii<z>*aa^sc»aiiiiHKotft 
n> ^(Dm^x^±$mm,mmiz^tifi$>^rz£^iz 

^ t> HTjESB 6 (ffl#S©TDDffljgUS*iI*S3SS«* 
©»!)fTiEa6*$tr) C^THfrSnSK^STiEja 
i©mLtBCH (1 5, 1 1) ^figfflbfc^-r 

[0 0 14] @2fcfc, C©BCH (15, 1 1) (Dm*) 
HTIE#&£^-rfc©T-;&£#, HHC^V^T. «l$fi{±M 

t) fjiE^aa hu© tr >y h x. 7 -mx $> •? s mmtm*) hie 

(Zs mViJiE'&Wy hx?-m*mil<D&olZ 1 x 1 
O^JiTFK-rSfcfciu Mt)fTiEBrI©tf>y hac^-spS, 
1.5X1 0 -2 WTC*-««8*W&*. ^oTlil^fi5K 
Jt3£aJ7ttKDgTiEB9C*»SK«!» hx5-$l: 1 . 5 
x 1 0-2tlT(c«*»oo, «a{E^ii«^**K<T-§ 
S^^^iiI34||©^^©4 3 A»6^'t% ^e© 

gP2{c-^x, ^WgB2tt, ^©^SI^Ji^M^MtJ; 

So 

[0 0 15] i3lt ia«B4«©Stil*SC*5»aK!) 

(st«iisu?ia* j e«8SttaKffl^'r*) . isih*5>^* 



(5) 



4WF09-200282 



15. 3dBg^iT©^£ti«^£j£iifi#«fcffi^ 
1 6QAMx-<Dmm&i7tet>ti^ c/njms<*»>i 

5. 3dBfl£Cfc»K fTIEIu©^^ 1^5>-^&1. 
5*1 0-*t*r>tztgl±. ^I^8PSK«f 
X^tlT, St. C/N#M£jg<fc?) 1 1 . 8dBS 

«&fcMK©<g^gii;^£^#;Le>ftT, htie 

BU©b:y hx^-^ i . 5xlO' 2 «TlC§fetl53 

xmm b fe^«EP*.»^i^R &m t>nx<z>ztiz 

[0 0 16] 

[#eBJ3©$fj)R] tU^i&bfeJ;^;:, #M$gBS£j;ft 



[0®©fg#&i&Bjn 

So 

[H2] Ke>gTIE;5F55BCH (1 5, ll)«DR»>inE 
[03] ftXH^TAcDM!)* (K* Fx7-$) ftttft 

[??^©I&BJ3] 
A £«$|gg|5 
B §«$SBg|S 
P j&fltitffifl^ 
Q 
R 
S 
1 
2 
3 
4 
5 
6 
7 

ER 



Kt>ITIE«F*fti» 



[01] 



90SBSA 



BflOHH ^ 
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SSSB9B 
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